Objective: To analyse the effects of combined acupuncture anesthesia on surgical dosage and serum interleukin-4 (IL-4), interleukin-10 (IL-10) of pneumonectomy patients. Study Design: A randomised controlled trial (RCT). Place and Duration of Study: Lanzhou University Second Hospital, Lanzhou, China, from January 2016 to November 2017. Methodology: A total of 110 patients undergoing pneumonectomy were randomly divided into group A and group B, with 55 cases in each group. Group A was treated with combined 2Hz acupuncture anesthesia, while group B was treated with combined 2Hz/100Hz acupuncture anesthesia. The additional propofol, fentanyl dosage, and changes in heart rate and systolic blood pressure 5 min before and during extubation were compared between the two groups. The serum IL-4 and IL-10 levels were measured 10 minutes after skin incision and 24 hours after surgery using ELISA. Pain was rated by visual analogue scale (VAS) at 24 hours after surgery. Results: There was no statistically significant difference between group A and group B in the intraoperative additional propofol and fentanyl dosags (p=0.541 and 0.719, respectively). There is no statistical difference in heart rate and systolic blood pressure between group A and group B at 5 minutes before and during extubation (p=0.151, 0.660 and 0.734, 0.528, respectively). There is no statistical difference between group A and group B in serum IL-4 and IL-10 levels 10 minutes after surgical incision (p=0.916 and 0.841, respectively). However, serum IL-4 and IL-2 levels in group A are statistically lower than that of group B at 24 hours after surgery (all p<0.001). The VAS score at 24 hours after surgery in group A was 2.44 ±0.71 points, which was significantly lower than that of group B (3.82 ±0.77 points, p<0.001). Conclusion: Combined 2 Hz, 2 Hz/100 Hz acupuncture anesthesia need few anesthetic dosages of propofol and fentanyl to stabilise the patient's blood pressure and heart rate when intubated under general anesthesia; but combined 2 Hz acupuncture anesthesia can reduce IL-4 and IL-10 levels during surgery stress to a greater extent than the latter, and can effectively lower patients' serum IL-4, IL-10 expression after surgery.
INTRODUCTION
Combined acupuncture anesthesia represents an important recent achievement in Chinese acupuncture field. It cannot only reduce drug toxicity, but also compensate for the deficiency of acupuncture effect. 1 During combined acupuncture anesthesia, clinical anesthesiologists can select acupoint along channel based on the patient's actual condition and provide acupuncture anesthesia by syndrome differentiation to reduce patients' pain. Studies have shown that combined acupuncture anesthesia can effectively ease pain, promote postoperative recovery of lung cancer patients, and improve the body's immune function. 2 At present, most studies are based on comparative analysis of combined acupuncture anesthesia and conventional anesthetic agent anesthesia. It is confirmed that combined acupuncture anesthesia is superior to conventional drug anesthesia in terms of analgesia, reduced multiple physiological disturbances during perioperative period. 3, 4 However, there are few studies on the effect of combined acupuncture anesthesia under electroacupuncture stimulation of different frequencies on perioperative inflammatory factors of pneumonectomy patients.
Serum interleukin-4 (IL-4) and interleukin-10 (IL-10) are common clinical serum inflammatory cytokines that are involved in the incidence and development of lung cancer diseases, etc. 5, 6 This study aimed to investigate the effects of combined acupuncture anesthesia under electroacupuncture stimulation of different frequencies on anesthetic dosage and serum IL-4 and IL-10 inflammatory cytokines of pneumonectomy patients. It is hoped that reference will be provided for surgical anesthesia in pneumonectomy patients.
November 2017. A total of 110 patients undergoing pneumonectomy from January 2016 to November 2017 in the hospital were selected as subjects.
Inclusion criteria were meeting the indications for pneumonectomy and receiving acupuncture anaesthesia treatment for the first time, falling in levels I-II grade by American Anesthesiologists Association (ASA), without prior immune system disease and have signed the informed consent. Exclusion criteria were patients who had undergone surgery on the meridian course of the meridian points, with skin infections on the meridian points, and who failed to complete the study plan.
The selected subjects were randomly divided into group A and group B, with 55 cases in each group. Group A was treated with combined 2Hz acupuncture anesthesia. For the specific method, for bilateral acupuncture points like Neiguan, Zhigou, Houxi, Hegu, nerve Han's acupuncture point stimulator was selected for electro-acupuncture, with frequency adjusted to 2Hz. After acupuncture insertion, electro-acupuncture was joined at the needle handle by mild reinforcingattenuating, with current intensity adjusted based on the patient's pain degree; electro-acupuncture stimulation was maintained by venous induction 30 minutes later. For intravenous combined general anesthesia, provide intravenous infusion of 1-2 mg/Kg propofol during general anesthesia which was intraoperatively maintained at 3-6 mg/Kg/h, intravenous infusion of 5 ug/Kg fentanyl which was intraoperatively maintained at 2-5 ug/Kg/hour, intravenous infusion of 0.05 mg/Kg midazolam, 0.1 mg/Kg vecuronium bromide which was maintained intraoperatively at 0.05 mg/Kg/h. The speed was maintained at the level set by the infusion pump until the surgery ends. Group B was treated with combined 2Hz/100Hz acupuncture anesthesia. Han's acupoint stimulator was alternately applied at frequencies of 2Hz and 100Hz. Other combined acupuncture anesthesia procedures and venous combined general anesthesia methods were the same as in group A.
Additional propofol, and fentanyl dosage was compared between the two groups. Changes in heart rate and systolic blood pressure five minutes before and during extubation were also compared. Serum IL-4 and IL-10 levels were measured 10 minutes after skin incision and 24 hours after surgery using enzyme linked immunosorbent assay -sandwich technique (ELISA). The pain of the two groups at 24 hours after surgery was rated by visual analogue scale (VAS).
The data was analysed using SPSS 21.0 software. The measurement data was expressed as  ±s. Independent sample t-test was used for comparison between groups. P<0.05 indicates statistically significant difference.
RESULTS
There were 61 males (55.45%) and 49 females (44.55%), aged 40-65 years, with an average age of 55.27 ±2.16 years. There was no statistical difference between group A and group B in the intraoperative additional propofol and fentanyl dosags (p=0.541 and 0.719 respectively, Table I ). Similarly, there was no statistical difference in heart rate and systolic blood pressure between group A and group B at 5 min before and during extubation (p=0.151, 0.660 and 0.734, 0.528, respectively, Table II ). There was no statistically significant difference between group A and group B in serum IL-4 and IL-10 levels at 10 minutes after surgical incision (p=0.916 and 0.841, respectively). However, serum IL-4 and IL-2 levels in group A are statistically lower than that of group B at 24 hours after surgery (all p<0.001, Table III ).
The VAS score at 24 hours after surgery in group A was a 2.44 ±0.71 points, which was significantly lower than that of group B (3.82 ±0.77 points, p<0.001). 
DISCUSSION
The acupoints selected for the combined acupuncture anesthesia in this study included Neiguan, Zhigou, Houxi and Hegu. Among them, Neiguan is pericardium meridian point that can quiet the heart and soothe the nerves; Zhigou is triple energizer meridian point internally-externally related to pericardium channel, which can boost triple energizer vitality, promote blood circulation and ease pain by compatibility with Neiguan. The incision for pneumonectomy is usually located in the rib of affected side, so this point is commonly used. Houxi is small intestine meridian stream point connected to the governor meridian, which can adjust yang channel qi of the body and prevent invasion of exogenous pathogenic factors. 7 Hegu is large intestine meridian source point internally-externally related to lung channel, which can relieve convulsion, pain, quiet the heart and soothe the nerves. Combined use of above acuepoints can both ease pain and reduce cardiovascular stress. 8 In clinical general anesthesia, propofol is often used for sedation, and fentanyl is used for analgesia. The combination of propofol and fentanyl improves analgesia and sedation effects. 9 Relevant studies have shown that acupuncture at Hegu and Neiguan acupoints can increase the analgesic effect of anesthesia, and reduce intraoperative dosages of propofol and fentanyl compared with conventional drug anesthesia. 10 However, there are few studies on the effect of combined acupuncture anesthesia under electroacupuncture stimulation of different frequencies on anesthetic agent dosages of pneumonectomy patients. This study showed no statistical difference between group A and group B in intraoperative additional propofol and fentanyl. It indicates that combined 2Hz, 2Hz/100Hz acupuncture anesthesia will not increase propofol, fentanyl dosages, and the anesthetic dosage is small. It suggests that electro-acupuncture stimulation under frequency of 2Hz, 2Hz/100Hz can receive long-lasting analgesic effect, which provides a certain reference for clinical selection of electroacupuncture frequency parameters.
Studies have shown that acupuncture can produce a certain effect on the body's autonomic nerves through advanced central integration, thus achieving bidirectional adjustment of arrhythmia. 11 This study showed no statistical difference between group A and group B in heart rate and systolic blood pressure at 5 minutes before and during extubation. It indicates that stimulation of the combined 2Hz, 2Hz/100Hz electroacupuncture frequency during general anesthesia can stabilise the blood pressure and heart rate when the patient is intubated under general anesthesia induction. The reasons may be multiple. Acupuncture signals can be transmitted to the cardiovascular reflex center via acupoints, and play a regulatory role in this part. The smooth transmission of acupuncture signals to the central axis can inhibit the sympathetic nerve activity, thereby reducing stress response. Acupuncture signal can inhibit renin-angiotensin-aldosterone system to promote the body's blood pressure and heart rate stability. 12, 13 Cytokines can reflect the stress degree of surgery to a certain extent. It has many biological effects, such as regulating the body's immune function, participating in the incidence of inflammatory reactions. 14 IL-4 and IL-10 are common cytokines which are considered as important inflammatory markers for the body's stress response process. [15] [16] [17] This study showed no statistical difference between group A and group B in IL-4 and IL-10 levels at 10 minutes after skin incision. However, the authors observed in the experiment that IL-4 and IL-10 levels increased significantly at 24 hours after surgery compared with those 24 hours before surgery, indicating that both groups developed stress response after surgery; but compared with that at 10 minutes after skin incision, IL-4 and IL-10 levels increased significantly in group B at 24 hours after surgery, while no significant change was observed in group A, indicating that group A was able to reduce IL-4, IL-10 levels during stress. There was no significant difference between group A and group B in IL-4 and IL-10 levels at 10 minutes after skin incision. The IL-4 and IL-10 levels were lower in group A than group B at 24 hours after surgery. It suggests that combined 2 Hz acupuncture anesthesia can more effectively reduce IL-4 and IL-10 levels during stress, and can better regulate IL-4 and IL-10 expression in human serum, thereby promoting the perioperative environmental balance of pneumonectomy patients.
Further analysis found that the VAS score was significantly lower in group A than group B at 24 hours after surgery. It indicates that combined 2 Hz acupuncture anesthesia can more effectively relieve postoperative wound pain in patients. The reason may be that the analgesic effect concerns intensity, frequency, and acupoint stimulation of electroacupuncture stimulator. [18] [19] [20] In this study, the same point acupuncture was selected for group A and group B, but the frequency of stimulators used in group A was 2 Hz. Small-frequency stimulation can effectively promote the release of enkephalin and DYN in the central nervous system, which regulates pain sensation and achieves analgesic effect. 21 Due to limitations in external environment, study time, number of study samples, etc., further clinical study is needed in the future as to the effect of combined electroacupuncture anesthesia on lung function indicators of pneumonectomy patients.
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